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[57] ABSTRACT 

A method (200} and apparatus (100)is provided for a 
radio having adjustable operating parameters to adjust 
at least one such adjustable operating parameter based 
on the current location of the radio. Operating parame- 
ters which may be so adjusted include, but are not lim- 
ited to, the following: transmitting power, operating 
channel, operating band, modulation type, modulation 
index, frequency deviation, squelch setting, channel 
spacing, control channel (for trunked communications), 
noise blanker^characteristic, and receive bandwidth. In 
another embodimentrtransmissions by the radio can be 
inhibited as a function of the location when it is deter- 
mined that the location is within a hazard area. 

5 Claims, 2 Drawing Sheets 
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in trunked radio systems. In such systems, many sub- 

LOCATI ON-BASED ADAPTIVE RADIO CONTROL scriber units share a fixed (and typically smaller) num- 

. ber of communication channels. In such systems, a com- 

This application is a continuation-in-part of U.S. ap- mon control station uses a control channel to allocate 
plication Ser No. 07/667,236, filed Mar. 8, 1991, now 5 the shared channels amongst the subscriber units. When 

abandoned which is wntouation-in-part of U.S. appli- a subscriber wishes to place a call, it first tunes to the 

cation Ser. No. 07/253,529, filed Oct. 5, 1988, now contro i channe] ^ a channd request mes . 

811 on ' sage to the control station. Upon receipt of this message 

BACKGROUND OF THE INVENTION n ^ tuning an idle channel is available) the controls 

. j _ . A 10 station reserves, or assigns, an idle channel for the call. 

Ttemvendonpertams to radios. The control station theTtransmits the channel assign- 

JtSSZ™ w^ e i an n b f r l°^ gParame - ment formation to the requesting subscriber 
l^,^. 110 Imiited to, transxmmng power, eoatx<a cnannel „ re ^ of ^ ^ 

operating frequencies (cnannel), operating band modu- „ Mt _ + , . . fiU 

lation ty%, modulation index frequency deviation, 15 ^iSSPrf.™ J 7**r ? * ^ f ™' t0 
squelch setting, channel spacing, control channel (for assigned channel and proc^ds to place Us call. 

trunked communications) noise blanker characteristic, K In vi' V a ^ * 

and receive bandwidth. Of these parameters, some are ^ ** aM ? y 1 t0 change operatog parameters based 

fixed, while others may be, to some degree, variable. ° n ltS lo ^ tlon ; ? ven fact > the <l uestion 

One example of a parameter which is usually, but not 20 ° f h ° W t0 ^ ^ ™ the ° pem * 

always, fixed is the modulation type, such as FM or mg Parameters. While it is obvious the human operator 

AM. One example of a parameter which is usually, but COuld manuaUy ^ °P era ting parameters to ob- 

not always, favorable is the operating frequency or °P tunum performance, this could also prove to be 

frequencies (channel). nsky * This 1S Decau se» due to human error, the operator 

At a given time, it may be desirable to adjust the 25 ^ be ^^en as to either the present location of the 

operating parameters in response to the current operat- radio ' or ^ current °P tiirium operating parameters for 

ing environment to obtain optimum performance. For the P resent location of the radio, or both, 

example, it may be desirable to minimiz e interference to SUMMARY OF THE INVENTION 

other users. * 

A significant factor in determining the current opti- 30 According to the invention, a method is provided, 
mum operating parameters is the geographic location of m ? 311 apparatus described, whereby one or more oper- 

the radio. As an example, a particular radio operating in atm ? parameters of a mobile radio may be varied auto- 

a densely-populated area, such as downtown Los An- matically, and without human intervention, based on 

geles, Calif, must contend with, among other factors, a ^ e Nation of the radio. In another aspect of the inven- 

relatively large number of other radios using the same 35 tj 011 * ^e rad * 0 includes a device for inhibiting transmis- 

frequency spectrum. As a result, the available frequen- sions when it is determined that the radio is within a 

cies (channels) may be limited. Also, the radio must hazardous area. 

limit its transmitting power to avoid interfering with BRTFF nF9n?iPTTOM ot? tot n B A W mPc 
neighboring users. On the other hand, if this identical BRIEF DESCRIPTION OF THE DRAWINGS 
radio were located in the middle of a sparsely-populated 40 * depicts the location-based adaptive radio con- 
area, such as Death Valley, Calif., it would contend trol arrangement. 

with few (if any) other radios using the same frequency 2 depicts a flow diagram illustrating the steps of 

spectrum. As a result, more channels are available and tne invention. 

the transmitting power may be increased to achieve FIG. 3 shows a communication system in accordance 

greater range without interfering with neighboring 45 with an embodiment of the invention. 

users. 

For radios which are fixed in location, that is, non- DETAILED DESCRIPTION OF THE 

mobile, usually there are few parameters, if any, which INVENTION 

need to be varied during day-to-day operation. This is The invention may be used with any location deter- 

because the operating environment is relatively con- 50 mining device or system (101), such as LORAN, satel- 

stant for the radio which is due, to a large extent, to the lite global positioning systems, or dead reckoning, and 

fact that the location of the radio is fixed. with any mobile radio having adjustable operating pa- 

For radios whose location is not fixed (that is, mo- rameters. Such location determining systems are well 
bile), on the other hand, it is desirable for operating understood and need not be described here in any fur- 
parameters to be adjusted whenever a change in the 55 ther detail, (in the context of this invention, "mobile" 
location of the radio causes the operating environment refers to a non-fixed location radio, and includes both 
to change. For example, using the above example, if a vehicle mounted and personally carried radios.) 
mobile radio initially selects an operating frequency Referring to FIG. 1, switch 1 (102) is arranged to 
band and transmit power while it is located in down- select the operating frequency band of the radio. When 
town Los Angeles, the radio may need to periodically 60 switch 1, is in position designated "A", the radio oper- 
adjust (change) these frequency band and power set- ates on the 800 MHz band (103). When switch 1 is in the 
tings as its location constantly changes during the position designated "B" the radio operates on the 30 
course of its journey from the downtown area to a final MHz band (104). 

destination of Death Valley, Moreover, it also may be Switch 2 (105) is arranged to select the output power 

advantageous to change other operating parameters 65 level of the transmitter. When switch 2 is in the position 

during the course of such a journey. designated "A", the output power is 10 Watts (106). 

Another situation where a mobile radio might need to When switch 2 is in the position designated "B", the 

adjust operating parameters based on its location arises output power is 100 Watts (107). 
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Switch 3 (108) is arranged to select the control chan- 
nel of the radio. When switch 3 is in the position desig- 
nated "A", the control channel selected is channel A 
(109). When switch 3 is in position designed "B", the 
control channel selected is channel B (110). 5 

The mobile radio 120 is equipped with a location 
determining device (101) which, in turn, is arranged to 
control the position of switch 1 (102), switch 2 (105), 
and switch 3 (108). In this embodiment, the location 
determining device (101) is capable of determining 10 
whether the radio is located in location A (the urban 
area) or location B (the rural area). 

When the location detennining device (101) deter- 
mines the radio is located in location A, it causes switch 
1 (102) to reside in position "A", thereby causing the 15 
radio to operate on the 800 MHz band. Also when the 
location determining device (101) determines the radio 
is located in location A, it causes switch 2 (105) to reside 
in position "A", thereby causing the radio to transmit at 
10 Watts power output Finally, when the location 2Q 
determining device (101) determines the radio is located 
in location A, it causes switch 2 (105) to reside in posi- 
tion "A", thereby causing the radio to transmit at 10 
Watts power output Finally, when the location deter- 
mining device (101) determines the radio is located in 
location A, it causes switch 3 (108) to also reside in 
position "A", thereby causing the radio to use channel 
A as a control channel. When the location detennining 
device (101) determines the radio is located in location 
B, it causes switch 1 (102) to reside in position "B", 
thereby causing the radio to operate on the 30 MHz 30 
band. Also when the location determining device (101) 
determines the radio is located in location B, it causes 
switch 2 (105) to reside in position "B", thereby causing 
the radio to transmit at 100 Watts power output Fi- 
nally, when the location determining device (101) deter- 35 
mines the radio is located in location B, it causes switch 
3 (108) to reside in position "B", thereby causing the 
radio to use channel B as a control channel. 

FIG. 2 shows the flow diagram (200) of the steps of 
the invention. The process starts with the radio deter- 40 
minin g its location (201). If the radio determines it is 
located in a first predetermined location, such as loca- 
tion A (the urban area), the radio operates on the 800 
MHz band (202), adjust the transmitter to 10 Watts of 
output power (203), and uses channel A as a control 45 
channel (204). The radio then returns (220) to its initial 
detennining step (201), and makes a new determination 
of its location. 

In this embodiment, if the radio determines it is lo- 
cated in location B (the rural area), the radio operates 50 
on the 30 MHz band (212), adjusts its transmitter to 100 
Watts of output power (213), and uses channel B as a 
control channel (214). The radio then returns (220) to its 
initial determining step (201), and makes a new determi- 
nation of its location. 55 

Referring to FIG. 3 there is shown a communication 
system 300 in accordance with another embodiment of 
the invention. The communication system 300 com- 
prises a dispatch center 302 having a transceiver 304 for 
dispatching messages to various mobile radios in the 60 
system, and a controller (including a computer) 306. In 
this embodiment of the invention, a mobile radio (repre- 
sented by a vehicle 310) using position determining 
means can be used to prevent the radio 310 from trans- 
mitting in an area 312 where the emission of radio 65 
waves could present a hazard to the user of the radio 
310. An example of such a hazard is an area where 
unstable explosives are present The transmissions can 



be prevented by prohibiting operator-initiated voice or 
automatic push-to-talk transmissions when the location 
determining means determines that the radio 310 is 
located in a hazardous area. 

The transmissions of the radio 310 can be inhibited by 
activating a conventional tr ansmi t inhibit device in the 
radio 310 in response to a transmit inhibit command 
broadcasted by the dispatch center 302. 

The mobile radio 310 could be programmed with a 
list of known hazardous areas where transmission is 
automatically inhibited. The prevention of transmis- 
sions may also be implemented by programming the 
radio 310 and the dispatcher controller 306 (the fixed 
end) to inhibit transmissions. The dispatcher issues an 
instruction to the controller 306. The instruction takes 
the form of a command, address, and distance. The 
command calling for inhibiting transmission is transmit- 
ted (308) to the radio 310. The address is the address of 
the hazardous area. The distance is the radius within 
which the radio 310 will not transmit The form of the 
data sent from a fixed computer at the controller 306 to 
all mob ile or portable radios is: COMMAND: 
LATITUDE/LONGITUDE: DISTANCE. A cancel 
command is also included. 

Once the radio 310 enters the hazard area 312 indi- 
cated by the dispatcher, the radio 31 0 determines if it 
has entered the circle of prohibited transmissions, and 
inhibits its transmissions until it is outside area 312. 
When it leaves the circle the radio updates its location. 

When the invention is used to inhibit the voice trans- 
mission of the radio operator, an indicator light can be 
used to inform the user that transmissions are being 
inhibited. In addition, a manual override switch can be 
provided in the radio to allow the user to transmit at his 
discretion. 

What is claimed is: 

1. A mobile radio comprising: 

programming means for storing at least one predeter- 
mined hazardous area location; 

locating means for determining the location of the 
mobile radio; and 

transmit inhibit means for inhibiting all transmissions 
by the mobile radio when the mobile radio is within 
the at least one predetermined hazardous area loca- 
tion. 

2. A mobile radio as defined in claim 1, in which said 
locating means comprises satellite global positioning 
system locating means. 

3. A mobile radio as defined in claim 1, in which said 
locating means comprises LORAN locating means. 

4. A mobile radio as defined in claim 1, in which said 
locating means comprises dead reckoning locating 
means. 

5. A communication system, comprising: 
a dispatch center; 

a mobile radio unit comprising location determining 

means for determining the location of the radio; 
said dispatch center comprises means for sending the 
mobile radio unit transmit inhibit commands indi- 
cating an address and a radius for defining a haz- 
ardous area; 
said mobile radio unit comprising; 
programming means for storing the transmit inhibit 

commands; and 
transmit inhibit ™p?ns for inhibiting all transmis- 
sions by the mobile radio when the location of 
the radio determined by the location determining 
means is within the hazardous area. 
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